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Description 

BACKGROUND OF THE INVENTION 

s This invention relates to a color developing solution for a light-sensitive silver halide color photographic material 

and a processing method using the same, more specifically, it relates to a color developing solution for a light-sensitive 
silver halide color photographic material capable cf obtaining stable photographic characteristics even when the sulfite 
concentration of the color developing solution is low and overcome the problems of generation of contamination caused 
at a transport rack in a color developing processing tank or a roller portion, and a processing method using the same. 

10 Processings of a light-sensitive material basically comprise two steps of color developing and desilvering, and the 

desilvering comprises a bleaching and a fixing step or a bleach-fixing step. As the additional processing steps, a rinsing 
processing, stabilizing processing, etc. may be added. 

In color developing, silver halide developed becomes silver by reduction and simultaneously an aromatic primary 
amine developing agent oxidized reacts with a coupler to form a dye. In this procedure, a halide ion generated by 

is reduction of the silver halide is dissolved in a developing solution and accumulated therein. In addition, a component 
such as a restrainer contained in a light-sensitive silver halide photographic material is also dissolved and accumulated 
in the color developing solution. In the desilvering step, silver generated by developing is bleached by an oxidizing 
agent, and all the silver salts are removed away from the light-sensitive photographic material by a fixing agent as a 
soluble silver salt. A one-bath bleach-fixing processing step in which the bleaching step and the fixing step are carried 

20 out simultaneously has also been known. 

In a color developing solution, a development inhibiting substance is accumulated in a developing solution by 
effecting developing processing of a light-sensitive photographic material as mentioned above. On the other hand, a 
color developing agent and benzyl alcohol are consumed or brought of by accumulating in the light-sensitive photo- 
graphic material to be processed whereby concentrations of these components are gradually lowered. Accordingly, in 

25 the developing processing method in which a large amount of light-sensitive silver halide photographic material is 
continuously processed by using an automatic developing machine, it is required to have a means for maintaining 
components of a color developing solution in a constant concentration range in order to avoid fluctuation of development 
finished characteristics due to change in concentrations of the components. As such a means, a method of replenishing 
a replenishing solution in order to replenish lacked components and to dilute unnecessary components increased is 

30 generally employed. According to replenishing the replenishing solution, a large amount of overflow is necessarily 
generated and disposed, so that this method causes great problems in view of economic and pollution. Therefore, in 
recent years, in order to decrease the above mentioned overflow solution, there have been proposed a regenerating 
method of a developing solution by an ion exchange resin method or an electrodialysis method, a concentrated less- 
replenishing method, or the method in which a regenerating agent is added to the overflow solution and the resulting 

35 solution is used again as a replenishing solution, and have been practiced. 

Regeneration of a developing solution is carried out by removing bromide which is an unnecessary accumulated 
component and replenishing a consumed component. However, this method (the ion exchange resin method and the 
electrodialysis method) has a defect that developing processing characteristics of the light-sensitive material are lost 
unless the composition of a developing solution should be determined by a chemical analysis and made constant, 

40 thus, it is substantially impossible to introduce the method in a small-sized photofinishing laboratory or mini-laberatory 
not having specific skill since complicated controls thereof are required. 

Further, while the method in which an overflow solution is regenerated and used as replenishing solution by adding 
a regenerating agent requires no specific skill, but a space for a stock tank and the like is required and it has a defect 
that the method is complicated for the photofinishing laboratory, whereby it is extremely difficult to introduce the method 

45 in a mini-laboratory. To the contrary, it can be said that the concentrated less-replenishing method is a particularly 
suitable method for a small-sized laboratory since a novel device is not specifically required and processing controls 
are easy However, this method also has some defects. For example, accompanying with less-replenishing, dissolved- 
out materials from a light-sensitive material into a developing solution are accumulated with a great extent and decom- 
position products of components in the color developing solution due to air oxidation are also accumulated with a large 

50 amount. Under such conditions, when developing processing is discontinuously carried out for a long period of time in 
a small-sized laboratory such as mini-laboratory in which processed amount is small, contamination at a rack or roller 
portion in the color developing processing tank of an automatic developing machine is generated so that a trouble of 
contaminating a light-sensitive material to be processed by the contamination is generated. 

Also, a photofinishing laboratory propagandizing short time processing (one hour finishing) or so-called "One Hour 

55 Photo" has spread and this tendency is becoming more remarkable in recent years. Thus, a color paper containing a 
high content of silver chloride which is excellent in developing processing characteristics has been spread. However, 
in the color developing solution for processing the color paper mainly containing silver chloride, a large amount of 
sulfite cannot be added. In such a processing system containing a little amount of sulfite, contamination due to powder 
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like material precipitated on a rack or roller portion in the color developing processing tank of an automatic developing 
machine becomes more marked and further a light-sensitive material is contaminated when continuous processing is 
carried out, particularly in a color printing material, it has been found that there is the problem that a white ground is 
colored and commercial value thereof is markedly lowered. 

To the problems as mentioned above, there has been proposed a method in which a specific water-soluble sur- 
factant is added to a color developing solution whereby contamination at a rack and roller portion in the color developing 
processing tank of an automatic developing machine is prevented as described in Japanese Provisional Patent Pub- 
lications No. 421 54/1 987 and No. 421 55/1 987. However, when an amount of the surfactant added to the color devel- 
oping solution is small, a part of a material having a hydrophobic portion is oriented and adhered to the interface such 
as the rack or roller surface so that contamination due to deposition or adhering of powder-like material to the rack or 
roller cannot sufficiently be prevented, and further, when a concentration of sulfite is low, it becomes more difficult to 
prevent contamination of the rack or roller. Moreover, the method is indeed insufficient against deterioration of a white 
ground at continuous processing, and when a sulfite concentration is low, it is further insufficient. 

Also, during continuous processing, as a method of preventing deterioration of a white ground particularly when 
processed with a color developing solution with low sulfite concentration, there have been disclosed a method of using 
an alkanolamine as described in Japanese Provisional Patent Publication No. 250444/1987, a method of using a di- 
alkylhydroxylamine as described in Japanese Provisional Patent Publication No. 32547/1988 and a method of using 
a hydrazine derivative as described in Japanese Provisional Patent Publication No. 48548/1988. However, either of 
the methods does not have drastic effect and there are problems that one of them is insufficient in preventing deteri- 
oration at a white ground, or limited in a used amount because bad effect is caused in photographic performances so 
that effects are insufficient, or sludge is generated. 

EP-A-0 312 984 discloses a method of processing high chloride photographic materials with a color-developing 
solution which is substantially free from sulfite ions and whose replenishing rate is less than or equal to 20 ml/m 2 . The 
color developer contains at least one aromatic primary amine color-developing agent. Surface active agents may be 
added. This document, however, does not disclose mixed polyoxyalkylene oxides or esters and amines for use as 
water-soluble surfactants. 

EP-A-0 273 986 discloses a method of rapidly developing a photographic material, in which method the presence 
of sulfite is preferably excluded. Surfactants can be added as development accelerators. However, the specific sur- 
factants as defined in present claim 1 are not disclosed in this document. 

EP-A-0 411 513 describes a method of processing a color-photographic material in a color developer containing 
an anionic surface-active agent, which is present in an amount of from 0.01 to 10 g/l. The document is a document 
according to Article 54(3) EPC. The specific surfactants defined in present claim 1 are not described in this document. 

In JP-A-55018675 it is disclosed that addition of anionic or amphoteric surfactants and an antifoamer to a color 
developer composition can prevent occurence of tarry insoluble matter and eliminate foaming tendency in preparation 
of a developing solution. 

US-A-4,232,1 12 teaches that a combination of aryl sulfonic acids with a whitening agent selected from 4,4'-diami- 
nostilbenedisulfonic acid derivatives can supress formation of color stain on white portions upon reduced replenishment 
rates or high speed processing. 

SUMMARY OF THE INVENTION 

Accordingly, objects of the present invention are firstly to provide a color developing solution which is capable of 
effecting rapid processing and can provide stable photographic performances and a processing method, and secondly 
to provide a color developing solution which causes less contamination due to deposition or adhesion of powder-like 
material (sludge) to a rack or a roller whereby causing less contamination of a light-sensitive material and a processing 
method. 

The present inventors have intensively studied to accomplish the above objects and as the results, they have 
completed the present invention. 

That is, a color developing solution for a light-sensitive silver halide color photographic material according to the 
present invention comprises a sulfite concentration of 1 .0 x 10" 3 mole or less per liter of the color developing solution 
and containing 0.5 g/l to 20 g/l of a water-soluble surfactant selected from the compounds as defined in claim 1 . 

As a preferred embodiment of the color developing solution for a light-sensitive silver halide color photographic 
material according to the present invention, said water-soluble surfactant is contained in an amount of 1.0 g to 10 g 
per liter of the color developing solution. 

Also, a processing method of a light-sensitive silver halide color photographic material according to the present 
invention comprises processing the light-sensitive silver halide color photographic material with a color developing 
solution after imagewise exposure, the improvement wherein said color developing solution according to claim 1 is 
used. Further, as the preferred embodiments of the present invention, said water-soluble surfactant is contained in an 
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amount of 1 .0 g to 1 0 g per liter of the color developing solution and said surfactant contains the surfactant represented 
by the above formula (I). Moreover, it is preferred that a replenishing amount of said color developing solution is 120 
ml or less per 1 m 2 of the light-sensitive silver halide color photographic material. 

That is, in the present invention, by using a remarkably larger amount of a water-soluble surfactant than the amount 
conventionally and commonly used in the color developing solution, stain at unexposed portion or deposition of pre- 
cipitates to a roller or lack during continuous processing which are likely generated in the color developing solution 
containing a low concentration of a sulfite can be prevented, which fact is entirely unexpected. 

As described above, it has been known to use a water-soluble surfactant in a color developing solution, and in a 
color developing solution with high sulfite concentration, it has been practically sufficient with addition of a small amount 
of a water-soluble surfactant while it is insufficient and only a small amount thereof must be used in practical. That is, 
in a processing solution with a high sulfite concentration, prevention of oxidation of a color developing agent or reduction 
of a dye or a sensitizing dye can be carried out relatively smoothly so that deterioration of a color developing solution 
itself or the aforesaid problems which can be considered based on dissolved materials from a light-sensitive material 
are reduced. Also, in the conventional light-sensitive silver halide photographic material using an emulsion composed 
mainly of silver bromide, when a large amount of a surfactant is used, serious effects are caused in the photographic 
performances so that an amount to be used must be limited. However, in the case of using an emulsion composed 
mainly of silver chloride for rapid processing, an amount of a sulfite is depressed with a small amount which does not 
affect to developability. In such a developing solution with a low sulfite concentration, the above problems become 
more marked but by using a water-soluble surfactant in a high concentration, it has been found that the above problems 
have been solved and yet in the case of an emulsion composed mainly of silver chloride, substantially no effect occurs 
even when a water-soluble surfactant is used with a high concentration thereby accomplishing the present invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

In the following, the present invention is described in more detail. 

The water-soluble surfactant herein mentioned in the present specification means the water-soluble, having two 
groups of hydrophilic and hydrophobic groups which are opposed to each other in solubility to a solvent. The water- 
soluble surfactant is classified into an ionic surfactant and a nonionic surfactant by the reason that it shows ionic 
property in an aqueous solution or not, and the ionic surfactant is further classified into an anionic surfactant, a cationic 
surfactant and an amphoteric surfactant according to a kind of ion species at a portion of showing surface activity Of 
these kinds of surfactants, those as defined in claim 1 can be used in order to accomplish the objects of the present 
invention and two or more thereof may be used in combination. 

The water-soluble surfactant can be selected from the group consisting of 
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In the present invention, as a surfactant to be used other than compounds 1-1 to I-25 there may be mentioned 
compounds represented by the following formulae (II). 



In the formula, Ag represents a monovalent organic group selected from an alkyl group having 6 to 50, preferably 
6 to 35 carbon atoms (e.g. each group of hexyl, heptyl, octyl, nonyl, decyl, undecyl or dodecyl) and an aryl group 
substituted by an alkyl group having 3 to 35 carbcn atoms or by an alkenyl group having 2 to 35 carbon atoms. 

As the preferred substituents on the aryl group, there may be mentioned an alkyl group having 1 to 18 carbon 
atoms (e.g. unsubstituted alkyl group such as methyl, propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl 
and dodecyl), a substituted alkyl group such as benzyl and phenethyl, or an alkenyl group having 2 to 20 carbon atoms 
(e.g. unsubstituted alkenyl groups such as oleyl, cetyl and allyl, and substituted alkenyl groups such as styryl). As the 
aryl group, there may be mentioned each group of phenyl, biphenyl and naphthyl, and preferably a phenyl group. As 
the position to be substituted on the aryl group, either of ortho, meta or para may be substituted and plural number of 
groups may be substituted. 

B or C represents ethylene oxide or propylene oxide, or 



where n-,, nr^ and € t each represent 0, 1 , 2 or 3. 
m and n each represent an integer of 0 to 100. 

X 1 represents a hydrogen atom, an alkyl group, an aralkyl group or an aryl group, and for example, there may be 
mentioned groups as explained in A 2 . 

In the following exemplary compounds of the formulae (II) are enumerated, but the present invention is not limited 
by these. 

(Compound represented by the formula (II) ) 
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An amount of the water-soluble surfactant to be used in the color developing solution of the present invention is 
0.5 to 20 g/€, preferably 1.0 to 15 g/€. If it is less than 0.5 g/€, remarkable effect of the present invention in the color 
is developing solution with low sulfite concentration cannot be expected, while if it exceeds 20 g, foam will likely be caused 
so that it is not practical. 

Also, the water-soluble surfactant is contained in an amount of 0.5 to 20 g per liter of the color developing solution 
and it may be 0.5 to 20 g including the surfactant dissolved out from a light-sensitive silver halide color photographic 
material, but in order to accomplish the effect of the present invention as mentioned above, it is particularly preferred 
20 to previously add the above amount in the color developing solution. That is, the water-soluble surfactant dissolved 
out from a light-sensitive material is accumulated in the color developing solution according to the continuous process- 
ing while it is a small amount, but the effect thereof is markedly different from the case wherein it is previously added 
in the color developing solution. 

The water-soluble surfactant to be used in the present invention should be contained at least one kind, but it may 
25 be contained 2 or more in combination, in summary, it is sufficient so long as it is contained in an amount of 0.5 to 20 
g per liter of the color developing solution. 

The water-soluble surfactant to be used in the present invention is a compound represented by the formula (l)-1 
to (l)-25 or (II), most preferably the compound represented by the formula (l)-1 to (l)-25. The compound represented 
by the formula (l)-1 to (l)-25 scarcely affects the developing property and it shows less foaming property so that it can 
30 be used in a large amount. As the results, the effects of the present invention becomes more marked which is one of 
the preferred embodiments of the present Invention. 

When the cationic surfactant is added in the color developing solution, depositions sometimes occur during con- 
tinuous processing, the anionic surfactant is relatively low in solubility and the nonionic surfactant causes less problems 
mentioned above. 

3$ When an amount of the sulf urous acid (or sulfite) to be used in the present invention is 1 x 10" 3 mole/liter or less, 

preferably 0, the effect of the present invention is remarkable. 

When a light-sensitive material composed mainly of silver chloride is processed, the sulfite concentration is pref- 
erably substantially 0 in view of developabilrty, but in order to prevent oxidation of the color developing solution for 
making kits, it may be added in a small amount of 1 .0 x 10" 3 mole/liter or less. 

40 Also, in order to heighten the effect of the surfactant according to the persent invention, a substance generally 

called as a builder can be used in combination. As the builder, there may be mentioned an inorganic builder represented 
by carbonates such as sodium carbonate and sodium bicarbonate, silicates such as sodium metasilicate, sodium 
orthosilicate and sodium sesquisilicate, and phosphate such as sodium pyrophosphate, sodium tripolyphosphate and 
sodium tetraphosphate, and an organic builder represented by carboxymethyl cellulose, methyl cellulose, hydroxyethyl 

45 cellulose and carboxymethyl starch. Any of the builders may be used, but in order to accomplish the effect of the present 
invention, the organic builder is preferably used. It has been known that a solution containing a surfactant generally 
foams, but in the case of a processing solution for photography, foaming phenomenon causes many inconvenient 
problem so that a defoaming agent may be used, if necessary. 

In the color developing solution, in place of hydroxylamine which has heretofore been used as a preservative, an 

so organic preservative such as hydroxylamine derivatives described in Japanese Provisional Patent Publications No. 
146043/1988, No. 146042/1988, No. 146041/1988, No. 146040/ 1988, No. 135938/1988 and No. 118748/1988, hy- 
droxamic acids, hydazides, phenols, a-hydroxyketones, a-aminoketones, saccharides, monoamines, diamines, qua- 
ternary ammonium salts, nitroxy radicals, alcohols, oximes, diamides and fused ring system amines as described in 
Japanese Provisional Patent Publication No. 62639/1989 can be preferably used. Particularly, it is preferred to add 

55 the compound represented by the following formula (A) and hydrazines for rapid processing and deminishing bluing. 
Also, by employing the above compounds, precipitation of crystals at the surface of the color developing solution 
becomes good and other effects can be accomplished so that it can be mentioned as one of the preferred embodiments 
of the present invention. 
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^,N-OH (A) 
R2 

In the formula and R 2 each represent an alkyl group or a hydrogen atom, provided that both of and R 2 do 
not represent hydrogen atoms at the same time. Also, ft, and R 2 may be formed a ring combinedly. 

In the formula (A), and R 2 each represents an alkyl group or a hydrogen atom both of which are not hydrogen 
atoms at the same time, and the alkyl group represented by and R 2 may be the same or different, and an alkyl 
group having 1 to 3 carbon atom is preferred. The alkyl group of R-, and R 2 may include those having a substituent, 
and R 1 and R 2 may be combined to form a ring and also form a heterocyclic ring such as piperidine or morpholine. 

Specific compounds of the hydroxylamine type compound represented by the formula (A) are described in U.S. 
Patents No. 3,287,125, No. 3,293,034 and No. 3,287,124, but preferred exemplary compounds are set forth below. 
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A 
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17 
18 
19 



HN^VoH 
HOCHzCHz-N^'VoH 



CH 3 -N^VoH 



Exemplary 
compound "o. 
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. A - 24 


-C2K5 
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\ I 



These compounds are used generally in the form of a free amine, hydrochloride, sulfate, p-toluenesulfonate, 
oxalate, phosphate or acetate. 

A concentration of the compound represented by the formula (A) in the color developing solution is generally 0.2 
g/€ to 50 g/€, preferably 0.5 g/€ to 30 g/€, more preferably 1 g/€ to 15 g/€. 

Also, a hydroxylamine conventionally used and the aforesaid organic preservative may be used in combination 
with-the compound represented by the formula (A), but preferably not using the hydroxylamine in view of developability. 

In the color developing solution according to the present invention, a compound represented by the following 
formula is preferably added since air oxidation resistance of the solution can be improved and even if it is mixed in a 
bleach-fixing solution, no bad effect occurs. 
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/ R22 

R 2 i-N (3) 
N H 23 



In the formula, R21 represents a hydroxyalkyl group having 2 to 6 carbon atoms, and R 23 each represent a 
hydrogen atom, an alkyl group having 1 to 6 cabron atoms, a hydroxyalkyl group having 2 to 6 carbon atoms, a benzyl 
group or a group represented by 

X' 

/ 

-C ni H2n-l-*N^ 

y 

where n 1 is an integer of 1 to 6, X' and Y' each represent a hydrogen atom, an alkyl group having 1 to 6 carbon atoms 
or a hydroxyalkyl group having 2 to 6 carbon atoms. 

Preferred specific examples of the compound represented by the above formula (B) are as follows. 

(B- 1) Ethanolamine 

(B - 2) Diethanolamine 

(B - 3) Triethanolamine 

(B - 4) Di-isopropanolamine 

(B - 5) 2-Methylaminoethanol 

(B - 6) 2-Ethylaminoethanol 

(B - 7) 2-Dimethylaminoethanol 

(B - 8) 2-Diethylaminoethanol 

(B - 9) 1-Diethylamino-2-propanol 

(B - 10) 3-Diethylamino-1 -propanol 

(B - 11) 3-Dimethylamino-1-propanol 

(B - 12) Isopropylaminoethanol 

(B - 13) 3-Amino-1 -propanol 

(B - 1 4) 2-Amino-2-methyl-1 ,3-propanediol 

(B - 15) Ethylenediaminetetraisopropanol 

(B - 16) Benzyldiethanolamine 

(B -17) 2-Amino-2-(hydroxymethyl)-1 ,3-propanediol 

The compound represented by the above formula (B) is preferably used in an amount of 1 g to 100 g, more pref- 
erably 2 g to 30 g per liter of the color developing solution in view of prevention of air oxidation. 

The color developing agent to be used in the color developing solution of the present invention is preferably a p- 
phenylenediamine type compound having a water-soluble group and the water-soluble group is possesed at least one 
on an amino group or a benzene nucleus of the p-phenylenediamine compound. Specific water-soluble group may 
include: 

-(CH 2 )n-CH 2 OH, -(CH 2 ) m -NHS0 2 -(CH2) n -CH 3l -(CH 2 ) m -0-(CH 2 ) n -CH 3 , -(CH 2 CH 2 0) n -C m H 2rn+1 (wherein m and n 
each represent an integer of 0 or more), -COOH group and -S0 3 H group. 

Exemplary compounds of the color developing agent to be preferably used in the present invention are enumerated 
below. 
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(A - 9 ) 



K 
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Of these color developing agent exemplified above, preferred in the present invention are compounds represented 
by Exemplary No. (A - 1), (A - 2), (A - 3), (A - 4), (A - 6), (A - 7) and (A - 15), and particularly preferred is No. (A - 1). 

The above color developing agent is generally used in the form of a salt such as hydrochloride, sulfate and p- 
toluenesulfonate. 

In the present invention, an amount of the p-phenylenediamine type compounds having a water-soluble group to 
be preferably used in the present invention is 0.5 x 10" 2 mole or more, more preferably 1.0 x 10* to 1.0 x 10* 1 mole 
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per liter of the color developing solution. 

In the color developing solution to be used in the present invention, the following components for the developing 
solution may be contained in addition to the above components. 

As an alkali agent, for example, sodium hydroxide, potassium hydroxide, silicates, sodium metaborate, potassium 
s metaborate, trisodium phosphate, tripotassium phosphate and borax may be used alone or in combination of two or 
more in the range where no deposition is generated and pH stabilization effect can be maintained. Further, for necessity 
from preparation, or in order to heighten ion strength, various salts such as disodium hydrogen phosphate, dipotassium 
hydrogen phosphate, sodium bicarbonate, potassium bicarbonate and borates may be used. 

Also, if necessary, inorganic and organic antifoggants may be added. 
10 Furthermore, if necessary, a development accelerator may be used. As the development accelerator, there may 

be mentioned various kinds of pyridinium compounds specifically disclosed in U.S. Patents No. 2,648,604 and No. 
3,671 ,247, and Japanese Patent Publication No. 9503/1 969, or other cat ionic compound, a cation ic dye such as phe- 
nosaphranine, a neutral salt such as thallium nitrate, polyethylene glycol or derivatives thereof as disclosed in U.S. 
Patents No. 2,533,990, No. 2,531,832, No. 2,950,970 and No. 2,577,127 and Japanese Patent Publication No. 
*5 9504/1969, a nonionic compound such as polythioethers, also a phenethyl alcohol as disclosed in U.S. Patent No. 
2,304,925, and acetylene glycol, methyl ethyl ketone, cyclohexanone, thioethers, pyridine, ammonia, hydrazine and 
amines. 

Benzyl alcohol is not preferably used in the present invention and as for an organic solvent with poor solubility 
represented by phenethyl alcohol, it is desired to not use it in view of accomplishing the object of the present invention 
20 effectively. If it is used, tar is likely caused by the use for a long period of term of the color developing solution, particularly 
in low replenishing system. Generation of such tar sometimes causes serious defect that commercial value is markedly 
impaired by adhering to a paper light-sensitive material to be processed. 

Also, the organic solvent with poor solubility is bad in solubility to water so that troublesome of requiring a stirring 
device for preparation of the color developing solution itself. Further, even if such a stirring device is used, development 
25 accelerating effect is limited due to its bad solibility. 

Moreover, an orgnic solvent with poor solubility has problems that a pollution loading value such as biochemical 
oxygen demand (BOD) is large so that it cannot be disposed in a sewer or a river and for its waste liquor processing, 
many labour and costs are required. Therefore, not only benzyl alcohol but also other organic solvent with poor solubility 
are preferably reduced or eliminated their amount used. 
30 in the color developing solution of the present invention, a triazinylstylbene type optical brightening agent is pref- 

erably added. 

As the triazinylstylbene type optical brightening agent, that represented by the following formula is preferred. 
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In the formula, X 2 , X 3 , Y 1 and Y 2 each represent a hydroxyl group, a halogen atom such as chlorine and bromine, 
an alkyl group (e.g. methyl and ethyl), an aryl group (e.g. phenyl and methoxyphenyl), 

R21 .R23 
/ / \ 

-\ ■ -\/ 



R 2 2 R24 



or -OR25. Here, R 21 and R 22 each represent a hydrogen atom, an alkyl group which may have a substituent(s), or an 
aryl group which mayhaveasubstituent(s), R 23 and R 24 each represent an alkylene group which may haveasubstituent 
(s), R^ represents a hydrogen atom, an alkyl group which may have a substituent(s) or an aryl group which may have 
55 a substituent(s), and M represents a cation (e.g. sodium, potassium, lithium and ammonium). 

The alkyl groups represented by R 21 , R 22 and R 25 are preferably those having 1 to 6 carbon atoms and the alkylene 
groups represented by R 23 and R 24 are preferably those having 1 to 2 carbon atoms. 

As the substituent for the alkyl groups represented by R^ , R^ and R 25 and that for the alkylene groups represented 
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by R 23 and R 24 , a hydroxyl group, a sulfo group, a sulfoamino group and a carboxyamino group are preferred. 
Specific examples of 



R 2 2 

may include an amino group, an alkylamino group (e g. methylamino, ethylamino, propylamine dimethylamino, cy- 
clohexylamino, p-hydroxy ethylamino, di(p-hydroxyethyl)amino, amino, p-sulfoethylamino, N-(P-sulfoethyl)-N'-methyl- 
amino and N-(p-hydroxyethyl-N'-methylamino), and an arylamino group (e.g. aniiino, o-, m-, p-sulfoanilino, o-, m-, p- 
chloroanilino, o-, m-, p-toluidino, o- p m-, p-carboxyanilino, o-, m-, p-hydroxyanilino, o-, m-, p-aminoanilino and c-, m-, 
p-anidino), and specific examples of 

-N 0 

\ 2 / 

may include morpholino group, and specific examples of -OR25 may include an alkoxy group (e.g. methoxy, ethoxy 
and methoxyethoxy) and an aryloxy group (e.g. phenoxy and p-sulfophenoxy). 

Of these optical brightening agent represented by the above formula, preferred compounds are those wherein all 
the X 2 , X 3 , Yt and Y 2 are 

/ 21 / R2 \ 

-N , -N O 

\ \ / 

R22 R24 

or -OR^ and most preferred compound is that wherein one of X 3 and Y n is -OR 25 and the other is 

-N or -N O, 

\ \ / 

R22 *24 

and one of X 3 and Y 2 is -OR 25 , the other is 



/*21 / R23 \ 

-N or -N 0 
\ n \ / 

R22 R24 



More specifically, the following compounds can be mentioned, but the present invention is not limited by these. 
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The triazinylstilbene type brightening agent to be preferably used in the present invention can be synthesized by 
the conventional method as described in, for example, "Optical Brightening agent" edited by Chemical Products Industry 
Association (published in August, 1976), p. 8. 

Of these exemplary compounds, particularly preferably used are E - 34, E ♦ 35, E - 36, E - 37 and E - 42. 

The triazinylstilbene type brightening agent is preferably added in an amount of 0.2 g to 6 g, more preferably in 
the range of 0.4 g to 3 g per liter of the color developing solution. 

Further, in the color developing solution to be used in the present invention, if necessary, ethylene glycol, methyl 
cellosolve, methanol, acetone, dimethylformamide, p-cyclodextrin, and other compounds as disclosed in Japanese 
Patent Publications No. 33378/1972 and No. 9509/1969 as an organic solvent for increasing solubility of the color 
developing agent. 

Further, an auxiliary developer may be used in combination with the color developing agent. As the auxiliary de- 
veloper, there have been known, for example, N-methyl-p-aminophenolsulfate (Metol), phenidone, N,N'-diethyl-p-ami- 
nophenol hydrochloride and N,N,N',N'-tetramethyl-p-phenylenediamine hydrochloride, and as an amount thereof to be 
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added, 0.01 g to 1 .0 g per liter of the color developing solution is generally preferred. 

Furthermore, various additives such as stain preventives, sludge preventives and interlayer effect accelerating 
agents may be used. 

Also, in the color developing solution of the present invention, to add a chelating agent represented by the formula 
s (I) to (XV) disclosed in Japanese Provisional Patent Publication No. 48548/1 988 is preferred in view of accomplishing 
the effect of the present invention more effectively. 

The color developing solution of the present invention can be prepared by adding the above respective components 
successively to a predetermined amount of water and stirring. In this case, a component(s) having low solubility to 
water may be added by mixing with the above organic solvent such as triethanol amine. Also, in general, a condensed 
10 aqueous solution or a solid in which a plural number of components can be stably existed, respectively, is previously 
prepared in a small apparatus and added in water and the mixture is stirred to prepare the color developing solution 
of the present invention 

In the present invention, the above color developing solution can be used in an optional pH range, but in view of 

rapid processing, it is preferred to use in a pH of 9.5 to 13.0, more preferably a pH of 9.8 to 12.0. The processing 
is temperature is generally 30 °C or higher, preferably 33 °C or higher, particularly preferably 35 °C to 65 °C, and the 

processing time is preferably within 90 seconds, more preferably 3 sec to 60 sec, particularly preferably 3 sec to 45 sec. 
In the present invention, the effect of the present invention can be effectively accomplished when the system is 

low replenishing so that the replenishing amount of the color developing solution is preferably 1 20 ml/m 2 or less, more 

preferably 110 ml/m 2 or less, particularly preferably 100 m!/m 2 or less. 
20 in the present invention, various processing systems can be employed including one bath treatment, and other 

various methods such as a spray system in which a processing solution is atomized, a web system using a carrier in 

which a processing solution is impregnated to contact therewith, or a developing method due to a viscous processing 

solution. 

In the present invention, after the color development processing, bleaching, fixing or bleach-fixing processing with 
25 one bath is carried out. 

In a bleaching solution or a bleach-fixing solution, an organic acid ferric complex salt such as aminopolycarboxylic 
acid is used and as an organic acid constituting said organic acid ferric complex salt may preferably include an amono- 
carboxylic acid type compound and aminophosphonic acid type compound, and each represents an amino compound 
having at least one carboxylic acid group and an amino compound having at least one phosphonic acid group, more 
30 preferably the compounds represented by the following formulae (1 ) and (2). 

Al-R51^ ^53-^3 
3S ^N-E-N (1) 

*54~A4 



40 ^R51-Ai 



45 



N— R52-A2 (2) 



In the formula, E represents a substituted or unsubstituted alkylene group, a cycloalkylene group, a phenylene 
group, -R550R 55 OR 55 - or -R 55 ZR 55 - where Z represents >N-R 55 -A5 or >N-A5, R 51 to R 55 each represent a substituted 
or unsubstituted alkylene group, to A 5 each represent a hydrogen atom, -OH, -COOM or -P0 3 M 2 where M represents 
a hydrogen atom or an alkali metal atom. 
so Next, preferred exemplary compounds of the compounds represented by the formulae (1 ) and (2) are enumerated 

below. 

(Exemplary compound) 

ss (1-1) Ethylenediaminetetraacetic acid 

(1 - 2) Diethylenetriaminepentaacetic acid 

(1 - 3) Ethylenediamie -N-(P-hydroxyethyl)-N,N , ,N , -triacetic acid 

(1 - 4) 1 ,3-Propylenediaminetetraacetic acid 



32 



EP 0 436 947 B1 



(1-5) Triethylenetetraminehexaacetic acid 

(1 -6) Cyclohexanediaminetetraaceticacid 

(1 - 7) 1 ,2-Diaminopropanetetraacetic acid 

(1 - 8) 1 ,3-Diaminopropan-2-ol-2-tetraacetic acid 
5 (1-9) Ethyletherdiaminetetraacetic acid 

(1 - 10) Glycoletherdiaminetetraacetic acid 

(1 - 11) Ethylenediaminetetrapropionic acid 

(1 - 1 2) Phenylenediaminetetraacetic acid 

(1 - 13) Ethylenediaminetetraacetic acid disodium salt 
10 (1 - 14) Ethylenediaminetetraacetic acid tetra(trimethylammonium) salt 

(1 - 1 5) Ethylenediaminetetraacetic acid tetrasodium salt 

(1 - 1 6) Diethylenetriaminepentaacetic acid pentasodium salt 

(1 - 17) Ethylenediamine-N-fP-hydroxyethylJ-N.N'.N'-triacetic acid sodium salt 

(1 - 18) Propylenediaminetetraacetic acid sodium salt 

(1 - 19) Ethylenediaminetatramethylenephosphonicacid 

(1 - 20) Cyclohexanediaminetetraacetic acid sodium salt 

(1 -21) Diethylenetriaminepentamethylenediphosphonic acid 

(1 - 22) Cyclohexanediaminetetramethylenephosphonic acid 

(2-1) Nitrilotriacetic acid 
20 (2 - 2) Iminodiacetic acid 

(2 - 3) Hydroxyethyliminodiacetic acid 

(2 - 4) Nitrilotripropionic acid 

(2 - 5) Nitrilotrimethylenephosphonic acid 

(2 - 6) Iminodimethylenephosphonic acid 
25 (2 - 7) Hydroxyethyliminodimethylenephosphonic acid 

(2 - 8) Nitrilotriacetic acid trisodium salt 



Of these aminocarboxylic acid type compounds and aminophosphonic acid type compounds, compounds which 
are particularly preferably used in view of accomplishing the effect of the present invention are (1 - 1), (1 - 2), (1 - 4), 
30 (1 -5), (1 - 6), (1 - 7), (1 -8), (1 - 10), (1 - 19), (2- 1), 12 - 3) and (2 - 5). 

Of these aminocarboxylic acid type compounds and aminophosphonic acid type compounds, particularly preferred 
are (1 - 1), (1 - 2), (1 - 4), (1 - 6), (1 - 8) and (1 - 10) since they are high bleaching abilizy and rapid processing. 
Also, these ferric complex salts may be used at least one, but may be used in combination of two or more. 
These bleaching agent is preferably used in an amount of 5 to 450 g/€, more preferably 20 to 250 g/€. From the 
35 viewpoint of rapid processing and stain prevention, it is particularly preferred to use 60 g/€ or more, most preferably 
80 g/€ to 250 g/t. 

To the bleaching solution or the bleach-fixing solution, a silver halide fixing agent may be added in addition to the 
bleaching agent as mentioned above and, if necessary, a solution having a composition containing a sulfite as a pre- 
servative may be applied. 

40 As a halide, in addition to ammonium bromide, hydrochloric acid, hydrobromic acid, lithium bromide, sodium bro- 

mide, potassium bromide, sodium iodide, potassium iodide and ammonium iodide may be used. 

As the silver halide fixing agent as mentioned above to be contained in the bleaching solution or the bleach -fixing 
solution, there may be specifically mentioned a compound which forms a water-soluble complex reacting with silver 
halide to be used in the usual fixing processing, for example, thiosulfates such as potassium thiosulfate, sodium thio- 

45 sulfate and ammonium thiosulfate, thiocyanates such as potassium thiocyanate, sodium thiocyanate and ammonium 
thiocyanate, thiourea and thioether. Also, ammonium salts are effective since they have rapid diffusion rate. These 
fixing agents are used in an amount of 5 g/€ or more to an amount within the range of capable of being dissolved, and 
generally 50 g/€ to 250 g/€. In the point of rapid processing, 70 g/€ to 250 g/€ is preferred. 

To the bleaching solution or the bleach-fixing solution, various buffering agent such as boric acid, borax, sodium 

so hydroxide, potassium hydroxide, sodium carbonate, potassium carbonate, sodium bicarbonate, potassium bicarbo- 
nate, acetic acid, sodium acetate and ammonium hydroxide may be added singly or in combination of two or more. 

Furthermore, various optical brightening agents or defoaming agents, or surfactants may be contained. Also, pre- 
servatives such as bisulfite adducts of hydroxylamine, hydrazine and aldehyde compound, an organic solvent such as 
methanol, dimethylsulfoamide and dimethylsu If oxide can be optionally added. 

55 To the bleaching solution or the bleach-fixing solution, various bleach accelerators as disclosed in Japanese Pro- 

visional Patent Publication No. 280/1971, Japanese Patent Publications No. 8506/1970 and No. 556/1971, Belgium 
Patent No. 770,910, Japanese Patent Publications No. 8836/1970 and No. 9854/1978, Japanese Provisional Patent 
Publications No. 71 634/1 979 and No. 42349/1 974 may be added. 
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A pH of the bleach-fixing solution to be used is generally in the range of 4.0 to 9.5, desirably 4.5 to 8.5, and most 
preferably 5.0 to 8.0. In the case of the bleaching solution, it is preferably into 7.0, more preferably 1 .5 to 6.0, particularly 
preferably 2.0 to 5.5. A pH of the fixing solution is preferably 5.0 to 9.0, more preferably 5.5 to 8.5. A temperature of 
the processing is 80 °C or lower, desirably 35 °C to 70 °C while depressing evaporation. If it exceeds 70 °C, it is not 
preferred in view of dryness, while if it is Jess than 35 °C, it is also not preferred in view of rapid processing. A processing 
time of the bleaching or bleach-fixing is preferably 2 sec to 50 sec, more preferably 3 sec to 40 sec, most preferably 
5 sec to 30 sec. A fixing processing time is preferably 5 sec to 3 min, more preferably 7 sec to 2 min. 

After the fixing processing or bleach-fixing processing which is preferably employed in the present invention, it is 
preferred to employ a stabilizing processing due to a stabilizing solution. 

In the stabilizing solution, a sulfite is preferably contained. Said sulfite is not limited either an organic compound 
or an inorganic compound so long as it releases a sulfite ion, but preferably an inorganic salt. Preferred specific ex- 
amples thereof may include sodium sulfite, potassium sulfite, ammonium sulfite, ammonium bisulfite, potassium bi- 
sulfite, sodium bisulfite, sodium metabisulfite, potassium metabisulfite, ammonium metabisulfite and hydrosulfite. The 
above sulfite is preferably added to the stabilizing solution in an amount of at least 1 x 10" 3 mole/liter, more preferably 
to be added in an amount of 5 x 1 0" 3 mole/liter to 1 0' 1 mole/liter whereby the effect of the present invention, particularly 
stain preventive effect becomes remarkable and such an embodiment is preferably used in the present invention. As 
a method of addition, it may be added directly to the stabilizing solution, but to add it to a stabilizing replenishing solution 
is preferred. 

As the particularly desired compound to be added to the stabilizing solution, there may be specifically mentioned 
ammonium hydroxide, ammonium bromide, ammonium carbonate, ammonium chloride, ammonium hypophosphite, 
ammonium phosphate, ammonium phosphite, ammonium fluoride, acidic ammonium fluoride, ammonium fluoroborate, 
ammonium arsenate, ammonium hydrogen carbonate, ammonium hydrogen fluoride, ammonium hydrogen sulfate, 
ammonium sulfate, ammonium iodide, ammonium, nitrate, ammonium pentaborate, ammonium acetate, ammonium 
adipate, ammonium laurintricarboxylate, ammonium benzoate, ammonium carbamate, ammonium citrate, ammonium 
diethyldithiocarbamate, ammonium formate, ammonium hydrogen malate, ammonium hydrogen oxalate, ammonium 
phthalate, ammonium hydrogen tartrate, ammonium thiosu If ate, ammonium sulfite, ammonium ethylenediaminetetraa- 
cetate, ferric ammonium ethylenediaminetetraacetate, ammonium lactate, ammonium malate, ammonium maleate, 
ammonium oxalate, ammonium picrate, ammonium pyrrolidinedithiocarbamate, ammonium salicylate, ammonium suc- 
cinate, ammonium sulfanylate, ammonium tartrate, ammonium thioglycolate and ammonium 2,4,6-trinitrophenol. They 
may be used singly or in combination of two or more. 

An amount of the ammonium compound to be added is preferably in the range of 0.001 mole to 1.0 mole, more 
preferably in the range of 0.002 mole to 2.0 mole per liter of the stabilizing solution. 

In the stabilizing solution, it is preferred to contain a chelating agent having a chelate stability constant of 8 or more 
to accomplish the object of the present invention. Here, the chelate stability constant is a well known constant by, for 
example, written by LG. Sillen & A.E. Martell, "Stability constants of Metal-ion Complexes", The Chemical Society, 
London (1964), and written by S.Chaberek & A.E. Martell, "Organic Sequestering Agents", Wiley (1959). 

As the chelating agent having a chelate stability constant with ferric ion being 8 or more, the following compounds 
may be mentioned, but not limited by these. That is, there may be mentioned ethylenediaminediorthohydroxy- 
phenylacetic acid, diaminpropanetetraacetic acid, nitrilotriacetic acid, hydroxyethylenediaminetriacetic acid, dihydrox- 
yethylglycin, ethylenediaminediacetic acid, ethylenediaminedipropionic acid, iminodiacetic acid, diethylenetri- 
aminepentaacetic acid, hydroxyethyl iminodiacetic acid, diaminopropanoltetraacetic acid, transcyclohexanediamine- 
tetraacetic acid, glycoletherdiaminetetraaceiic acid, ethylenediaminetetraxismethylenephosphonic acid, 1 -hydrox- 
yethyl idene-1 ,1 -diphosphonic acid, 1 ,1 -diphosphonoethane-2-carboxylic acid, 2-phosphonobutane-1 ,2,4-tricarboxylic 
acid, 1-hydroxy-1-phosphonopropane-1,2 t 3-tricarboxylic acid, catecol-3,5-disphosphonic acid, sodium pyrophos- 
phate, sodium tetrapolyphosphate and sodium hexametaphosphate, particularly preferably diethyl en etri- 
aminepentaacetic acid, nitrilotriacetic acid, nitrilotrimethylenephosphonic acid and 1-hydroxyethylidene-1 ,1 -diphos- 
phonic acid, and of these, 1 -hydroxyethylidene-1 , 1 -diphosphonic acid is most preferred. The amount of the above 
chelating agent to be used is preferably 0.01 to 50 g, more preferably in the range of 0.05 to 20 g per liter of the 
stabilizing solution to give good results. 

As the other compounds which are generally known and can be added to the stabilizing solution, there may be 
mentioned polyvinylpyrrolidone (PVP K-1 5, K-30 and K-90, all trade names), organic acid salts (salt of citric acid, acetic 
acid, succinic acid, oxalic acid and benzoic acid), pH adjusting agents (phosphates, borates, hydrochloric acid and 
sulfuric acid), mildewproofing agents (phenol derivatives, catechol derivatives, imidazole derivatives, triazole deriva- 
tives, cyabendazole derivatives, organic halide compounds, and other mildewproofing agents which have been known 
as a slime controller for paper-pulp industry), or optical brightening agents, surfactants, antiseptic agents, metal salts 
of a metal such as Bi, Mg, Zn, Ni, Al, Sn, Ti and Zr. These compounds may be optionally used in either of combinations 
thereof so long as causing any bad effect against stability of a color photographic image during preservation and 
occurrence of deposition. 
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The processing temperature for the stabilizing processing is 15 °C to 70 °C, preferably in the range of 20 °C to 55 
°C. Also, a processing time is preferably 120 sec or shorter, more preferably 3 sec to 90 sec, most preferably 6 sec to 
50 sec whereby the effect of the present invention can be accomplished more effectively 

After stabilizing processing, washing processing is not entirely required, but rinse or surface washing with a small 
s amount of water within extremely minute time can be optionally carried out, if necessary. It is preferred to exist a soluble 
iron salt in the stabilizing solution to accomplish the effect of the present invention. As the soluble iron salts, there may 
be mentioned inorganic iron salts such as ferric chloride, ferrous chloride, ferric phosphate, ferric bromide, ferric nitrate 
and ferrous nitrate, and organic acid iron salts such as ferric ethylenediaminetetraacetate, ferric 1 -hydroxy ethylidene- 
1 , 1 -diphosphonate, ferrous 1 -hydroxyethylidene-1 , 1 -diphosphonate, ferrous ethylenediaminetetraacetate, ferric dieth- 
io ylenetriaminepentaacetate, ferrous diethylenetriaminepentaacetate, ferric citrate, ferric ethylenediaminetetramethyl- 
enephosphonate, ferrous ethylenediaminetetramethylenephosphonate, ferric nitrilotrimethylenephosphonate, ferric ni- 
trilotriacetate and ferrous nitrilotriacetate. These organic acid iron salts may be either a free acid type or a sodium salt, 
a potassium salt, an ammonium salt, a lithium salt or an alkylammonium salt (triethanolammonium salt, trimethylam- 
monium salt or tetramethylammonium salt). These soluble iron satts are preferably used in a concentration of at least 
is 5 x 10' 3 mole/liter, more preferably in the range of 8 x 10" 3 to 150 x 10" 3 mole/titer, further preferably in the range of 
12 x 10" 3 to 100 x 10" 3 mole/liter in the stabilizing solution. Also, these soluble iron salts may be added to the stabilizing 
solution (tank solution) by adding in a replenishing solution for the stabilizing solution, or may be added to the stabilizing 
solution (tank solution) by dissolving out from a light-sensitive material in the stabilizing solution, or may be added to 
the stabilizing solution (tank solution) by adhering to a light-sensitive material from the previous bath and bring it into 
20 the stabilizing solution tank. 

Also, in the present invention, a stabilizing solution which is made a calcium ion or magnesium ion concentration 
5 ppm or less by subjecting to treatment by using an ion exchange resin may be used, or it may be used by further 
adding the above antiseptic agent or halogen ion releasing compound. 

The pH of the stabilizing solution is preferably in the range of 5.5 to 10.0. A pH adjusting agent which may be 
25 contained in the stabilizing solution may be any of an alkali agent or an acid agent generally known. 

The amount to be replenished of the stabilizing solution is preferably 0.1- to 50-fold, particularly preferably 0.5- to 
30-fold of the amount brought in from the previous bath (bleach-fixing solution) per unit area of a light-sensitive material 
in the points of rapid processing and preservability of a dye image. 

The stabilizing tank for stabilizing processing is preferably 1 to 5 tanks, particularly preferably 1 to 3 tanks, most 
30 preferably 1 tank in view of desilvering property and rapid processing. 

Next, a light-sensitive material to which the present invention is preferably applied is to be described. 

Silver halide grains to be preferably used in the light-sensitive material are silver halide grains composed mainly 
of silver chloride containing at least 80 mole % or more of silver chloride, more preferably 90 mole % or more, particularly 
preferably 95 mole % or more, most preferably 99 mole % or more. By having such a composition, good effects can 
35 be obtained with respect to rapid processing and prevention of stain so that it is preferred embodiment of the present 
invention to process the light-sensitive material using silver halide emulsion composed mainly of silver chloride. 

The above silver halide emulsion composed mainly of silver chloride may contain silver bromide and/or silver iodide 
as a silver halide composition, and in this case, an amount of silver bromide is preferably 20 mole % or less, more 
preferably 10 mole % or less, further preferably 3 mole % or less, and also when silver iodide exists, it is preferably 1 
40 mole % or less, more preferably 0.5 mole % or less, most preferably 0. The silver halide grains composed mainly of 
silver chloride with 80 mole % or more of silver chloride may be applied to at least one layer of silver halide emulsion 
layers, but preferably they are applied to all of the silver halide emulsion layers. 

The silver halide emulsion layer of the light-sensitive material to be processed by the present invention contains 
a color coupler. 

45 in the present invention, 2-equivalent coupler is particularly preferred. 

Suitable couplers are disclosed, for example, in the following publications: "Color coupler" written by W. Pelz in 

Research Report by Agfa (Mitteilunglnausden Forschungslaboratorien der Agfa), Leverkusaen/Munchen, Vol. III. p. 

111 (1961); "The chemistry of Synthetic Dyes" written by K. Venkataraman, Vol. 4, pp. 341 to 387, Academic Press; 

"The Theory of the Photographic Process", 4th Edition, pp. 353 to 362; and "Research Disclosure", No. 1 7643, Section 
so vil. 

In the present invention, 5-pyrazolone type and pyrazoloazole type compounds disclosed in U.S. Patents No. 
4,31 0,61 9 and No. 4,351 ,897, European Patent No,73,636, Research Disclosures No. 24220 and No. 24230, Japanese 
Provisional Patent Publication No. 43659/1985 and WO 88/04795 are preferred, and particularly, to use the magenta 
coupler represented by the formula (M - 1) described at page 26 of Japanese Provisional Patent Publication No. 
ss 106655/1988 (as the specific exemplary magenta couplers thereof, those of No. 1 to No. 77 described at pages 29 to 
34 of Japanese Provisional Patent Publication No. 106655/1988 may be mentioned.), the cyan coupler represented 
by the formula (C - 1) or (C - II) described at page 34 of the same (as the specific exemplary cyan couplers thereof, 
those of (C* - 1 ) to (C - 82) and (C 8 - 1 ) to (C" - 36) described at pages 37 to 42 of the same may be mentioned.) and 
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the high speed yellow coupler described at page 20 of the same (as the specific exemplary yellow couplers thereof, 
those of (Y* - 1) to (V - 39) described at pages 21 to 26 of the same may be mentioned.) are preferred in view of 
accomplishing the effects of the present invention. 

When a nitrogen-containing heretocyclic mercapto compound is used in a light-sensitive material using an emulsion 
5 composed mainly of silver chloride, not only accomplishing the effect of the present invention more effectively but also 
accomplishing the other effect that an influence in photographic performance caused by being mixed the bleach-fixing 
solution into the color developing solution can be made extremely slight so that it can be mentioned as one of the 
preferred embodiments of the present invention. 

Specific examples of these nitrogen-containing heterocyclic mercapto compounds may include (I* - 1) to (I* - 87) 
10 described at pages 42 to 45 of Japanese Provisional Patent Publication No. 106655/1988. 

In the present invention, as a light-sensitive material, any of the light-sensitive material which is processed by the 
so-called inner type development system, which light-sensitive material contains a coupler therein may be used and 
the color developing solution can be applied to optional light-sensitive material such as a color paper, a color negative 
film, a color positive film , a color reversal film for slide, a color reversal film for movie, a color reversal film for television 
is and a reversal color paper, but most preferably to apply it to a color paper composed mainly of silver chloride. 

According to the present invention, a color developing solution which is capable of effecting rapid processing and 
stable in photographic performances, and a processing method can be provided. Also, a color developing solution 
which is less contamination at a rack or roller portion due to deposition or adhesion of sludge and easy in maintenance 
and a processing method can be provided. 

20 

EXAMPLES 

In the following, the present invention will be described in more detail by referring to Examples, but the present 
invention is not limited by these Examples at all. 

2$ 

Example 1 

On a paper support one surface of which is laminated with a polyethylene and the other surface of which is laminated 
with a polyethylene containing titanium oxide as a first layer, each layer having a constitution as mentioned below was 
30 coated to prepare a multi-layer light-sensitive silver halide color photographic material (1 ). The coating solutions are 
prepared as shown below. 

First layer coating solution 

55 To 6.67 g of a high boiling point organic solvent (DNP) were added 26.7 g of a yellow coupler (Y - 1 ), 1 0.0 g of a 

dye image stabilizer (ST - 1), 6.67 g of the same (ST - 2) and 0.67 g of an additive (HQ - 1), and the mixture was 
dissolved by adding 60 ml of ethyl acetate. The solution was emulsified in 220 ml of a 10 % gelatin aqueous solution 
containing 7 ml of a 20 % surfactant (SU - 1 ) by using an ultrasonic homogenizer to prepare a yellow coupler dispersion. 
This dispersion was mixed with a blue-sensitive silver halide emulsion (containing 10 g of silver) prepared by the 

40 following conditions to prepare a first layer coating solution. 

The second layer to the seventh layer coating solutions are also prepared in the same manner as in the above 
first layer coating solution. 
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As the hardener, the following H - 1 was used. 

H - 1 



N^N 
ONa 



(Preparation method of blue-sensitive silver halide emulsion) 



In 1 000 ml of a 2 % gelatin aqueous solution maintained at 40 °C were added simultaneously the following (Solution 
A) and (Solution B) while controlling a pAg = 6.5 and a pH = 3.0 over 30 minutes and further added simultaneously 
the following (Solution C) and (Solution D) while controlling a pAg = 7.3 and a pH = 5.5 over 180 minutes. 

At this time, control of the pAg was carried out according to the method described in Japanese Provisional Patent 
20 Publication No. 45437/1984, and control of the pH was carried out by using an aqueous solution of sulfuric acid and 
sodium hydroxide. 



(Solution A) 



Sodium chloride 3.42 g 

Potassium bromide 0.03 g 

30 Made up to 200 ml with addition of water. 

(Solution B) 

35 Silver nitrate 10 g 

Made up to 200 ml with addition of water. 



(Solution C) 

Sodium chloride 102,7 g 

Potassium bromide 1.0 g 

Made up to 600 ml with addition of water. 

(Solution D) 

Silver nitrate 300 g 

Made up to 600 ml with addition of water. 

After completion of addition, desalting was carried out by using a 5 % aqueous solution of Demol N (trade name, 
available from Kao Atlas Co.) and a 20 % aqueous magnesium sulfate solution, and then the mixture was mixed with 
a gelatin aqueous solution to prepare a monodispersed cubic emulsion EMP - 1 having an average diameter of 0.85 
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u>m, a variation coefficient (a/r) = 0.07 and a silver chloride content of 99.5 mole %. 

To the above emulsion EMP - 1 was subjected chemical ripenning at 50 °C for 90 minutes by using the following 
compounds to obtain a blue-sensitive silver halide emulsion (Em A). 



Sodium thiosulfate 
Chloroauric acid 
Stabilizer SB - 5 
Sensitizing dye D - 1 
D-4 



0.8 mg/mole AgX 
0.5 mg/mole AgX 
6x 10" 4 mole/mole AgX 
4.3 x 10" 4 mole/mole AgX 
0.7 x 10' 4 mole/mole AgX 



(Preparation method of green -sensitive silver halide emulsion) 

In the same manner as in preparation of EMP - 1 except for changing an addition time of (Solution A) and (Solution 
B) and an addition time of (Solution C) and (Solution D). a monodispersed cubic emulsion EPM - 2 having an average 
diameter of 0.43 jim, a variation coefficient (a/r) = 0.08 and a silver chloride content of 99.5 mole % was obtained. 

To the above emulsion EMP - 2 was subjected chemical ripenning at 55 °C for 120 minutes by using the following 
compounds to obtain a blue-sensitive silver halide emulsion (Em B). 



Sodium thiosulfate 
Chloroauric acid 
Stabilizer SB - 5 
Sensitizing dye D - 2 



1.5 mg/mole AgX 
1 .0 mg/mole AgX 
6 x 10" 4 mole/mole AgX 
4 x 10" 4 mole/mole AgX 



(Preparation method of red-sensitive silver halide emulsion) 

In the same manner as in preparation of EMP - 1 except for changing an addition time of (Solution A) and (Solution 
B) and an addition time of (Solution C) and (Solution D), a monodispersed cubic emulsion EPM - 3 having an average 
diameter of 0.50 urn, a variation coefficient (o/r) = 0.08 and a silver chloride content of 99.5 mole % was obtained. 

To the above emulsion EMP - 3 was subjected chemical ripenning at 60 °C for 90 minutes by using the following 
compounds to obtain a red-sensitive silver halide emulsion (Em C). 



Sodium thiosulfate 
Chloroauric acid 
Stabilizer SB - 5 
Sensitizing dye D - 3 



1.8 mg/mole AgX 
2.0 mg/mole AgX 
6 x 1 0" 4 mole/mole AgX 
1 .0 x 10 -4 mole/mole AgX 



40 



45 



D- 1 




(CH 2 ) 9 S0 3 



(CH=) 3 S0 3 H 



50 
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D- 2 




D - 3 



(CKi):>SCa 




D - A 



CO 




CK 




(CK s ) s S.0 3 



ft 

(CH,) 3 SO,K 



S B - 5 




KHCOCHj 



I II 
K N 



This sample was exposed according to the conventional manner, and then, processings were carried out by using 
the following processing steps and processing solutions. 



Processing steps 


(1) Color development 


35.0 ± 0.3 °C 


45 


sec 


(2) Bleach-fixing 


35.0 ± 0.5 °C 


45 


sec 


(3) Stabilizing (3 tanks cascade) 


30 to34°C 


90 


sec 


(4) Drying 


60 to 80 °C 


30 


sec 
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(Color developing tank solution) 


Triethanolamine 


10g 


Ethylene glycol 


19 


N N-Diethvlhvdroxvlamine 


3.6 g 


Hydrazinodiacetic acid 


5.0 g 


Potassium bromide 


20 mg 


Potassium chloride 


2.5 g 


Diethylenetriaminepentaacetic acid 


59 


Potassium sulfite 


5.0 x 10" 4 mole 


Color developing agent (3-Methyl-4-amino-N-ethyl-N-(P-methanesulfonamidoethyl)aniline 


5,5 g 


sulfate) 




Potassium carbonate 


25 g 


Potassium hydrogen carbonate 


2.5 g 



Made up to 1 liter in total with addition of water, and adjusted to pH = 1 0. 1 0 with potassium hydrophile or sulfuric acid. 



(Color developing replenishing solution) 



Triethanolamine 


14 


.0 g 


Ethylene glycol 


8 


• 0 g 


N , N-Diethy lhydroxylamine 


5 


g 


Hydrazinodiacetic acid 


7 


.5 g 


Potassium bromide 


8 


mg 


Potassium chloride 


0 


• 3 g 


Diethylenetriaminepentaacetic acid 


7 


• 5 g 



Potassium sulfite 7.0 x 10" 4 mole 

Color developing agent ( 3-Methy 1-4 -amino- 
N-ethyl-N- (p-methanesulf onamidoethyl) aniline 
sulfate) 8 g 

Potassium carbonate 30 g 

Potassium hydrogen carbonate 1 g 

Made up to 1 liter in total with addition of water, and adjusted to pH = 1 0.40 with potassium hydroxide or sulfuric acid. 



(Bleach-fixing tank solution and replenishing solution) 


Ferric ethylenediaminetetraacetate ammonium salt 


53.0 g 


Ethyl enediam in etetraacetic acid 


3g 


Ammonium thiosulfate (70 % solution) 


123.0g 


Ammonium sulfite (40 % solution) 


51.0 g 



Made up to 1 liter in total with addition of water as well as adjusted to pH to 5.4 with aqueous ammonia or glacial 
acetic acid. 
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(Stabilizing tank solution and replenishing solution) 



Orthophenylphenol 

Ubitex (trade name, available from Ciba Geigy AG) 
ZnS0 4 -7H 2 0 

Ammonium sulfite (40 % solution) 
1-Hydroxyethylidene-1,1-diphosphonic acid (60 % solution) 
Ethylenediaminetetraacetic acid 



0.1 g 
1.0g 
0.1 g 
5.0 ml 
3.0 g 
1.5g 



10 



15 



20 



25 



30 



35 



40 



45 



50 



Made up to 1 liter in total with addition of wateras well as adjusted to pH to 7.8 with aqueous ammonia or sulfuric 
acid. 

Using the color paper and processing solutions thus prepared, running processing was carried out. 

The running processing was carried out by filling the above color developing solution in an automatic processor 
and also filling the bleach-fixing tank solution and the stabilizing solution, and while processing the above color paper 
sample and supplementing the above color developing replenishing solution, the bleach-fixing replenishing solution 
and the stabilizing replenishing solution through a quantitative pump every 3 minutes interval. 

As a replenishing amount in the color developing tank, 1 00 ml thereof was replenished per 1 m 2 of the color paper, 
as a replenishing amount in the bleach-fixing tank, 220 ml of the bleach-fixing replenishing solution and as a replenishing 
amount in the stabilizing tank, 250 ml of the stabilizing replenishing solution, respectively. 

The running processing was carried out until an amount of the color developing solution replenished in the color 
developing tank solution became 3-times of the volume of the color developing tank solution with a continuous process- 
ing of 0.05R per day. 1 R herein mentioned means that the color developing replenishing solution was replenished with 
the same amount as the color developing tank volume. 

After continuous processing, the tank solution was divided and 2.5 g of the water-soluble surfactant shown in Table 
1 was added per liter of the solution and stain at the unexposed portion and crystallization property were evaluated. 

The stain at the unexposed portion was obtained by measuring spectral reflective densities at 440 nm and 640 
nm to determine difference in densities before and after addition of the surfactant. It shows that the larger density 
difference is, the more marked in improved effect of stain is. As for crystallization property, the solution was placed in 
a narrow-mouthed bottle (with ground glass) having an opening area of 10 cm 2 and stored at normal temperature for 
10 days while effecting evaporation correction every day whereby crystallization property was evaluated. Provided that 
the evaluation of the crystallization property was carried out as shown below. 

©: No deposited crystals on the ground glass surface. 

O : Deposited crystals are minutely admitted on the ground glass surface. 

A : A little amount of deposited crystals is found on the ground glass surface. 

X : Large amount of deposited crystals are found on the ground glass surface. 

XX : Large amount of deposited crystals are found on the ground glass surface and precipitated at the bottom of 
the beaker. 

The above results are shown in Table 1. 
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As clearly seen from Table 1 , it can be understood that when the water-soluble surfactant employed in the present 
invention is used, the crystallization property and the stain at the unexposed portion are remarkably improved. 

When samples which are prepared by replacing the water-soluble surfactant used in the present invention with 
55 the exemplary compound I - 1 , 1 3, 1 7, 1 9, 24, 25, II - 1 , 2, 1 2, 1 4, 21 , 26, 29, 40, 51 were evaluated in the same manner 
as in Example 1, substantially the same effects as in Example 1 can be obtained. 
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Example 2 

The same processings as in Example 1 were carried out except that the color developing tank solution and color 
developing replenishing solution in Example 1 were changed to those as shown below, respectively, and the surfactants 
shown in Table 2 were added thereto, and contamination at a rack or roller and stain at the unexposed portion were 
evaluated in the same methods as in Example 1 . 

The results are shown in Table 2. 



(Color developing tank solution) 

Triethanolamine 10 g 

Ethyleneglycol 6 g 

Chinopal SFP (trade name, available from 
Ciba Geigy AG) 1 g 

Ubitex MST (trade name, available from 

Ciba Geigy AG) 1 g 

N, N-Diethylhydroxylamine 3.6 g 



Potassium bromide 20 m 9 

Potassium chloride 2.5 g 

Diethylenetriaminepentaacetic acid 5 g 

Potassium sulfite 5.0 x lCT* mole 

Color developing agent (3-Methyl-4-amino- 
N-ethyl-N- (p-methanesulf onamidoethyl) aniline 
sulfate) 5.5 g 

Exemplary compound (shown in Table 2) 

Potassium carbonate 25 g 

Potassium hydrogen carbonate 5 g 



Made up to 1 liter in total with addition of water and adjusted to pH to 1 0. 1 0 with potassium hydroxide or sulfuric acid. 



(Color developing replenishing solution) 



Triethanolamine 
Ethyleneglycol 

Chinopal SFP (trade name, available from Ciba Geigy AG) 

Ubitex MST (trade name, available from Ciba Geigy AG) 

N.N-Diethylhydroxylamine 

Potassium bromide 

Potassium chloride 

Diethylenetriaminepentaacetic acid 

Potassium sulfite 

Color developing agent (3-Methyl-4-amino-N-ethyl-N-(p-methanesulfonamidoethyl)aniline 
sulfate) 

Exemplary compound 



14.0 g 
8.0g 
1.2 g 
1.5 g 

5g 
8mg 
0.3 g 
7.5 g 
7.0 x 10" 4 mole 
8g 

(shown in Table 2) 
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(continued) 





(Color developing replenishing solution) 




Potassium carbonate 


30 g 


5 


Potassium hydrogen carbonate 


19 



Made up to 1 liter in total with addition of water and adjusted to pH to 1 0.40 with potassium hydroxide or sulfuric acid. 

10 



15 



20 



25 



30 



35 



40 



45 



50 



50 



EP 0 436 947 B1 



45 



50 

















o 














•H 














jj 




E 










Lj 




£ 




h (n r» i/^ p* 


~ < cm r* ro in m in 


cm cm co in vo vo vo 


Q 








O O O — ■< — < — H ~H 


O O O — i —i -H — 4 


© © © -H >-< *H 


Q, 






o 


o o o o o o o 


O O O O O o O 


o o o o o o o 














o o o o © © o 


'D 


(DOC 


vo 


o 


o o o o o o o 


O O O O O o O 


QJ 


U o 


























o 


Q) JJ 














L 


























0 
















u_| to 
















, . 














g 










JJ 


O Q) 


c 




in <m in vr> cm ^ 


vo in CO ro ©\ o o 


CJ\ 0> ro p\ cm ro ro 




>.£ JJ 






O — 1 ro in VO VO vo 


O -H rn vo vo r- 


o — i vo r- 






o 


o 


o o o o o © o 


o o o o o o o 


© © © o © © © 




(0 












■H 


in 5 




o 


o o o o o o o 


o o o o o o o 


© © © © © © © 


<D 


c — 


























CO 
















Jj 
















W 












— i C 


c 












£ C «J w 
TOO Q> 


0 


X 


5 ^LJvyAgAg^y; 


C v^vb^A^iAyAii/ 






-J jtf — ( 












C -J O — < 


u 












O m (0 0 


0 












O C u u 


CL 












c 


1 












o 


x> 












■H 


ro ~* 










ft) 




— i 




1 if) 


H li^ O 








±> \ 








• • • • 




U C U -H 


c cr 


o 


o o o o o m 


o o o o o m 


oooHOom 


o 


o m o 






*H CsJ CM 


H CM N 


— ! CM CM 






0 












0 c 


E T3 












u cn CD CTt 


< QJ 












c c 












(0 


0 ~i C — i 














j aor 










VO 


1 > 


o-h in 








CM 


ro 


(0 




TJ 












a> <i> 3 c 


C 


1 


f 


1 


1 




T» > — ! t» 












D 


TJ 0) 0 






M 


M 


M 




ro tJ in a 






( 


»— I 














O H (N H LO 


V0 CO 0> © CM 








— H 


cm m lO vo r- co 


0% *H — 1 — ( — i ^ 


H H H H M CsJ CM 


















0) o 






l I i l 1 t t 


1 t 1 1 1 1 1 


1 1 1 1 1 1 1 




a c z 


















CM 


CM CM <N CN CM CM CM 


CM (N CM (N CM CM CM 


CM CM CM CM CM CM CM^ 




W E 













a; 
> 



a 

6 

o 
u 



> 



S 

o 
u 



> 

cd 

§ 



55 



51 



EP 0 436 947 B1 



10 



15 



20 



25 



30 



0 
U 



CM 
— H 

to 



40 



45 



50 



O 

a 

0) 

w 

0) 

c 



0) 

u • 



o 

c ~ 
o c 

'H O 

C JJ — i 
<D jj 
u *o — * 
ID'U'O 
u-i to x> 
tui to 
*H JJ 

^ 3 U 

O 0) 

>H-C ^> 

jj u u 
c — 

CV 
Q 



E 
C 

o 



O 



cn «r co a\ 

o o *H CN CM CN CN 

o o o o o o o 



o o o o o o o 



o cm in in in 
— i <n «c r- 
o o o o o o o 



o o o o o o o 



I HJ'O U) 

c c 

E C <0 ^ O 

(D 0 <L» — ! 

J - ^ ^ J 

C -> U — 1 ^ 

O <D (0 0 O 

0 C ^ CL 



i 

OIXJ 



a) 
.o 

u 
o o 

JJ — ' 

o 
c 

to o 
^J 

u 

to T> 
J-i 0) 
u *o 
3 

CO to 



0) 

c 
to 

jj TJ 

c 
to 

c 

•H C 

Q- O 

o 

— t JJ 

> — < 

<u o 

0) 



to —» 



13 

; a> 



c 

•H 



I 

<U JJ O 

a c z 

U E 



o o o — i o o m 

— ' CN CM 



—i 
I 



in \d r- co a\ o 
t ^ ^ in 

i i I i i i l 

CN CN CM (N CM CN CN 



(NfOino>OHH 
OOHtvironn 
o o o o o o o 



o o o o o o o 



m CN CO © CN CN 

— i cn in co co co 
o o o o o o o 



o o o a o o o 



* *o®©©© 



o o o o o in 

— I CN CN 



I 



in in in in in in in 
i i i i i i i 

CN CN CN CN CN CN CN 



cn m in co co o> o\ 

O O CN CN CN CN 
O O O O O O O 



o o o o o o o 



vjo o ^ 

o (N ^ I s 

o o o o o o o 

o o o o o o o 



m o 



o o o — i o o m 

— ( CN CN 



CO 
<— < 

I 



co a\ o h n tt 
m m <ao vo vo vr> kd 



i i i i i i i 

CN CN CN CN CM CN CN 



0) 

> 


> 


0) 

> 








aJ 


rt 


rt 






M 




ctJ 


cd 


a 
S 




a 


o 


£ 

o 


S 

o 


o 


u 


u 



55 As clearly seen from Table 2, it can be understood that the water-soluble surfactant used in the present invention 

clearly has an amount dependency to the effects of the present invention, and when it is added with an amount of 0.5 
g or more, preferably 1 .0 g or more, marked effects can be obtained. Particularly, the effects are remarkable when the 
water-soluble surfactant represented by the formula (I) is added. 
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Also, when it is added with an amount of 25 g, no change in effects can be observed but foaming property becomes 
potent so that it is not preferred since foaming is found during processing. 

Example 3 

s 

By using the same color paper as in Example 1 and the same processing solutions as in Example 2, the running 
processing was carried out in the same manner as in Example 1 except for using the compounds shown in Table 3 as 
the water-soluble surfactant to be added to the color developing tank solution and the replenishing solution therefor, 
and changing the sulfite concentration of the color developing tank solution and the replenishing solution therefor as 
10 shown in Table 3, contamination at a rack or roller in the color developing tank of the automatic developer, stain at the 
unexposed portion and developability after termination of said running processing were evaluated. 

As for the developability, the maximum spectral reflective density of blue at the sulfite concentration of 0 was 
measured as 1 00, and the stain at the unexposed portion was measured from the density difference from the reflective 
density at no surfactant and the sulfite concentration of 0. The results are shown in Table 3. 

15 
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As clearly seen from Table 3, when the emulsion composed mainly of silver chloride, accompanying with increase 
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of the sulfite concentration, the developability becomes worse whereby it cannot be used practically. Also, when no 
surfactant is added and when the sulfite concentration is low, deposition is remarkable and stain is bad so that it cannot 
be used practically. 

Accordingly, contamination and stain can be prevented without impairing rapid processing only by the constitution 
of the present invention, and it can also be understood that the surfactant represented by the formula (I) is particularly 
effective. 

Example 4 

In Example 3, the surfactants described in Example 1 were also investigated and substantially the effects could 
be obtained. 

Example 5 

By using the same color paper as in Example 1 and the same processing solutions as in Example 2, the running 
processing was carried out in the same manner as in Example 1 except for fixedly using the water-soluble surfactant 
to be added in the color developing tank solution and replenishing solution therefor to the exemplary compound II - 36 
and changing a replenishing amount to the color developing tank to those shown in Table 4, contamination at a rack 
or roller portion in the color developing tank of the automatic developer, and stain at the unexposed portion were 
evaluated in the same manner as in Example 2. 

Provided that as for the stain at the unexposed portion, it was measured by using a sample without adding the 
surfactant at each replenishing amount as the standard. 
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As clearly seen from Table 4, it can be understood that when the water-soluble surfactant is added with an amount 
within the range of the present invention, contamination at a rack or roller portion and stain at the unexposed portion 
55 could be removed markedly even in the system wherein the replenishing amount to the color developing tank was small. 

It can be also understood that the effects of the present invention, particularly improved effect in stain at the un- 
exposed portion becomes large as the replenishing amount becomes small. 

Also, by using I - 2, 9, 11, 12, 14, 18, 23, II - 4, 27, 32, 33, 36, 37, 72 instead of the exemplary compound II - 36, 
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the same experiment was carried out to obtain good results. 

Particularly, when the compound represented by the formula (I) is used, remarkable effects to cyan stain at the 
unexposed portion can be obtained. 

5 Example 6 

When a concentration of the color developing agent in Example 5 was increased to 6.5, 8.0 and 1 0.0 g, respectively, 
stain at the unexposed portion becomes large. However, when the surfactant of the present invention was used, im- 
proved effect in stain at the unexposed portion becomes remarkable. This tendency is the same as in the surfactant 
10 used in Example 1 . 

Example 7 

By using the same color paper as in Example 1 and the same processing solutions as in Example 2, the running 
is processing was carried out in the same manner as in Example 1 except for fixedly using the water-soluble surfactant 
to be added in the color developing tank solution and replenishing solution therefor to the exemplary compound I - 23 
and changing color developing processing conditions to those shown in Table 5, contamination at a rack or roller portion 
in the color developing tank of the automatic developer, and stain at the unexposed portion were evaluated in the same 
manner as in Example 2. 
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As clearly seen from Table 6, it can be understood that as the processing becomes more rapid, the effect of the 
present invention, particularly against stain at the unexposed portion becomes more marked. 

This tendency was the same in the surfactants used in Example 1 and the exemplary compound I - 9, 11 , 1 2, 1 4, 
so 18,23,11-10,25,36,39,40,58. 

Example 8 

On a paper support laminated with a polyethylene on the both surfaces thereof were provided the following layers 
ss to prepare a multi-layer color printing paper having the following layer constitution. The coating solutions were prepared 
as shown below. 
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Preparation of the first layer coating solution 

To 20.1 g of yellow coupler (Y - 2), 4.5 g of a color image stabilizer (ST - 6) and 0.8 g of a color image stabilizer 
(ST - 7) were added 28.0 cc of ethyl acetate and 8.0 g of a solvent (Sol - 4) to dissolve them, and the solution was 
s emulsifed and dispersed in 200 cc of a 1 0 % of gelatin aqueous solution containing 10 cc of a 10 % sodium dodecyl- 
benzenesulfonate solution. 

On the other hand, an emulsion was prepared by effecting sulfur sensitization and gold sensitization after adding 
two kinds of the blue-sensitive sensitizing dyes (D - 5 and D - 6) shown below to silver bromide emulsion (cubic with 
grain size of 0.83 \im and variation coefficient of 0.05, which contains 1 mole % of silver bromide based on the whole 
10 grain at part of the grain surface localized). 

The above emulsified dispersion and the emulsion were mixed and dissolved, and the first layer coating solution 
was prepared so as to have a composition as shown below Coating solutions for the second to the seventh layers 
were also prepared in the same manner as in the preparation of the first layer coating solution. 

As the gelatin hardener for the respective layers, 1-oxy-3,5-dichloro-s-triazine sodium salt was used, 
is As the spectral sensitizing dye for each layer, the following were used. 

(Blue-sensitive emulsion layer) 
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(the above two kinds were added each 2.5 x 1 0- 4 mole per mole of silver halide) 
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(Green-sensitive emulsion layer) 



s 



10 




is 

(added with an amount of 3.5 x 10" 4 mole per mole of silver halide) 

D - 8 



25 




30 

(added with an amount of 7.0 x 10" 5 mole per mole of silver halide) 
(Red-sensitive emulsion layer) 



D - 9 




(added with an amount of 0.9 x 10" 4 mole per mole of silver halide) 

With respect to the red-sensitive emulsion layer, the following compound was added in an amount of 2.5 x 10-3 
50 mole per mole of silver halide. 



55 



62 



EP 0 436 947 B1 



10 



^^^0^^ NH-^\- CH= 

SO, II 



fTTT T" 




Also, to the blue-sensitive emulsion layer, the green-sensitive emulsion layer and the red-sensitive emulsion layer, 
J5 1 -(5-methylureidophenyl)-5-mercaptotetrazole was added in amounts of 8.0 x 10 -5 mole, 8.0 x 10^ mole and 2.0 x 10" 4 
mole, per mole of silver halide, respectively. 

As the irradiation preventive dye, the following were used. 
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In the following, compositions of each layer were shown. The numeral shows a coating amount (g/m 2 ). An amount 
45 of the silver halide emulsion is shown with a coated amount calculated in terms of silver. 

Support 

Polyethylene laminated paper 

50 

(Polyethylene at the side of the first layer contains white pigment (Ti0 2 ) and bluish dye (ultramarine)) 



First layer (blue-sensitive layer) 



Silver bromide emulsion mentioned above 
Gelatin 

Yellow coupler (Y - 2) 



0.35 
1.85 
0.80 
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(continued) 
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1 mole % of silver bromide based on the whole grain at part of the grain surface localized) 
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Fifth layer (red-sensitive layer) 


40 


Silver bromide emulsion (cubic with grain size of 0.35 ujti and variation coefficient of 0.09, which contains 
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1 .4 mole % of silver bromide based on the whole grain at part of the grain surface localized) 
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45 
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Solvent (Sol - 9) 
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Seventh layer 


Gelatin 


1.40 


Acryl-modified copolymer (modified degree of 17 %) of polyvinyl alcohol 


0.15 


Liquid paraffin 


0.02 



Y - 2 




Mixture (weight ratio) of R = H, C 2 H 5 and C 4 H 9 of 1 : 3 : 6 
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S T - 1 0 
Mixture (weight ratio) of 



OH 




C*H.(l) 

with the ratio of 4 : 2 : 4 
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Sol- 6 



Sol- 7 

Mixture (volume ratio) of 
C 5 Ks 
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40 When the light-sensitive silver halide material prepared as mentioned above was subjected to the same evaluations 

as in Example 5, substantially the same results could be obtained. 

Example 9 

45 The same evaluations were carried out in the same manner as in Example 5 except for changing the magenta 

coupler M - 1 used in Example 1 to the magenta couplers M - 2 to M - 11 and Comparative magenta couplers MR - 1 
and MR - 2 mentioned below, respectively, or changing the cyan couplers C - 1 and C - 2 to C • 58, C - 76, C - 83 in 
the exemplary compounds mentioned at pages 76 to 124 of Japanese Patent Application No. 92655/1986, or CC - 9 
and Comparative cyan couplers CCR - 1 and CCR - 2 in the exemplary compounds mentioned at pages 81 to 85 of 

50 the same, respectively. 

As the results, as compared with Comparative magenta couplers and Comparative cyan couplers, samples of the 
present invention showed values 20 to 30 % lower in each of magenta stain and cyan stain than the comparative ones. 
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(CCR-1) 




(CCR-2) 




Example 10 

In the same manner as in Example 1 except for using the compounds shown in Table 6 instead of N,N-diethylhy- 
droxylamine in the color developing tank solution and the replenishing solution in Example 1 , processing was carried 
out to evaluate the contamination at the rack and roller portions and stain at the unexposed portion in the same manner 
as in Example 1 . As for the stain at the unexposed portion, evaluation was carried out by measuring spectral reflective 
densities at 440 nm and 640 nm. The results are shown in Table 6. 



Table 6 



Experiment No. 


Compound to be 
added instead of N,N- 
diethylhydroxylamine 
(5/gi) 


Surfactant (2.5 g/l) 


Contamination at 
rack and roller 
portions 


Stain at unexposed portion 


440 nm 


660 nm 


! 7-1 


None 


None 


XX 


0.180 


0.125 


7-2 


Hydroxylamine 
sulfate 


XX 


0.174 


0.122 


7-3 


A-1 


XX 


0.145 


0.108 


7-4 


A-2 


XX 


0.147 


0.107 


7-5 


A- 18 


XX 


0.148 


0.109 


7-6 


A -21 


XX 


0.146 


0.108 


7-7 


None 


1-14 


A 


0.102 


0.103 


7-8 


Hydroxylamine 
sulfate 


0 


0.097 


0.095 


7-9 


A-1 


© 


0.062 


0.080 


7-10 


A-2 


© 


0.064 


0.081 


7-11 


A-18 




0.063 


0.082 


7-12 


A - 21 


© 


0.063 


0.081 
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As clearly seen from Table 6, by adding the water-soluble surfactant used in the present invention to the color 
developing solution and adding the compound (A) described in the specification thereto, it can be understood that 
contamination at the roller and rack portions as well as stain at the unexposed portion can further be reduced. 

Example 11 

In the same manner as in Example 1 except for adding the compounds shown in Table 7 to the color developing 
tank solution and the replenishing solution, processing was carried out as in Example 1 to evaluate the contamination 
at the rack and roller portions and stain at the unexposed portion in the same manner as in Example 1 . As for the stain 
at the unexposed portion, evaluation was carried out by measuring spectral reflective densities at 440 nm and 640 nm. 
The results are shown in Table 8. 



Table 7 



Experiment No. 


Compound to be 
added (2/gl) 


Surfactant (2.5 g/l) 


Contamination at 
rack and roller 
portions 


Stain at unexposed portion 


440 nm 


640 nm 


8-1 


None 


None 


XX 


0.145 


0.108 


8-2 


E-36 


XX 


0.138 


0.107 


8-3 


E-39 


XX 


0.139 


0.107 


8-4 


E -40 


XX 


0.137 


0.107 


8-5 


E - 45 


XX 


0.138 


0.108 


8-6 


None 


1-14 


© 


0.062 


0.080 


8-7 


E-36 j 


@ 


0.052 


0.077 


8-8 | 


E-39 


© 


0.053 


0.078 


8-9 


E - 40 


© 


0.050 


0.077 


8-10 


E-45 


© 


0.053 


0.078 



As clearly seen from Table 7, it can be understood that by adding the water-soluble surfactant used in the present 
invention to the color developing solution and adding the compounds shown in Table 7 to the same, contaminations 
of the roller and rack portions as well as stain at the unexposed portion, particularly the stain at the unexposed portion 
can be further reduced. 



Claims 

1 . A color developing solution for a light-sensitive silver halide color photographic material which comprises a sulfite 
concentration of 1 .0 x 1a 3 mole or lower per liter of the color developing solution and containing 0.5 to 20 gtf of 
a water-soluble surfactant, wherein said water-soluble surfactant is selected from the group consisting of 

1-1 C 12 H 25 COO^C 2 H 4 O} 10 -H 

I -2 C 9 H 19 COO{C 2 H 4 0} 4 -H 

I -3 C 12 H 25 NH{C 2 H 4 O^ 10 -H 

I -4 C l2 H 25 NH{C 2 H 4 0^ 15 -H 
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O-*C2H 4 O^20-«CHCH2Oh5-<C2H4O*-20- 
CH 3 



I - 6 C 12 H 2S NHCH 2 CH 2 OH 



iCH 2 CH 2 OH0-H 

:i2H25~N 

>CH 2 CH 2 0^ao-H 



1CH2CH207-5-H 

C12K25-N 

NcH 2 CH 2 0r5-H 



r.Z — • C3CK 2 Cti 6 . < —xCr.2Zr.2Or 21 . 6 _ H 

r:-: 3 



:—.CHCr. 2 OT-l6.i~iCr.2Cr. 2 OTli . <-? 



-*CHCH 2 0) 20 . 7-t CK 2 CH 2 0}-i 8 . 2~H 
CH3 



HC-fCHCH 2 O)30.2-tCH2CH 2 Or26.5-H 
I 

CH 3 



HO — (CHCH2O) 30.2-tCH 2 CH 2 Or39. 8"H 
CH 3 
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1-14 



HO-tCHCH2Of-36.2-fCH2CH2Ot159.l-H 
CH 3 



SO- f CHCH2O7- 25 . 3-f CH2CH2OH 8 . 6-H 
CH3 



15 HO-eCHCH2Oh35.3-fCH 2 CH2C+i08.7-H 

CH 3 



so . l-ll 



25 

1-13 



30H CHCH 2 0r 38 . 8-eCH2CH 2 0t-34 . 1 ~H 
CH 3 



H0-(CHCH20f38 . 8-4CH 2 CH 2 0>5i . X -H 
CH 3 

30 

I - 19 

HO-fCHCH2Oi-38.8-tCH2CH2CH-119.3-H 
35 CH 3 



HO— f CHCH2O7-38 . 6- fCH2CK2O)-204 . 5" 



40 

*—~3 



HO-f CHCH 2 0r< 7 . <-tCH2CH20) <i . 7-H 
CH3 



so 1-22 

HO-f CHCH 2 0r56 . 0-f-CH 2 CH 2 Of31 . 7~H 
Cfi3 



55 
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- 25 



HO-f CHCH20}-56. 0-tCH 2 CH2Ot"49 . 2~H 
CK3 



HO— fCHCH 2 Of 56 . C-tCH 2 CH 2 0)-73 . 9"H 
CH 3 



HO-f CHCK 2 0i-56 . 0-tCH2CH 2 O^-295 . 5-H 

c:-: 3 



and 



A2-0-(Bhfi-iChr-Xi (II) 

wherein A 2 represents a monovalent organic group selected from an alkyl group having 6 to 50 carbon atoms and 
an aryl group substituted by an alkyl group having 3 to 35 carbon atoms or by an alkenyl group having 2 to 35 
carbon atoms; B or C represents ethylene oxide or propylene oxide, or 

-rCH 2 hn-t CH hsr-i CH27Z-0- 

OH 

where n v nr^ and € 1 each represent 0, 1 , 2 or 3; m and n each represent an integer of 0 to 100; X 1 represents a 
hydrogen atom, an alkyl group, an aralkyl group or an aryl group. 

The solution of Claim 1 wherein an amount of said water-soluble surfactant is 1.0 to 10 g per liter of the color 
developing solution. 

The solution of Claim 1 or 2 wherein said solution further contains a triazinylstylbene type optical brightening agent 
represented by the following formula: 

X,-jr N ^C-NII-y^CH = CH-/3-NH-r^C-X J . 
I SOdM SOsM J 



wherein X 2 , X 3 , and Y 2 each represent a hydroxyl group, a halogen atom such as chlorine and bromine, an 
alkyl group, an aryl group, 

/21 R 23 

*22 
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or -OR 25 , where R 21 and R^ each represent a hydrogen atom, an alkyl group which may have a substituent(s), 
or a substituted or unsubstituted aryl group, R23 and R 24 each represent a substituted or unsubstituted alkylene 
group, R 25 represents a hydrogen atom, a substituted or unsubstituted alkyl group or a substituted or unsubstituted 
aryl group, and M represents a cation. 

4. A processing method of a light-sensitive silver halide color photographic material which comprises processing the 
light-sensitive silver halide color photographic material with a color developing solution after imagewise exposure, 
characterised in that a color developing solution according to claim 1 is used. 

5. The method of Claim 4 wherein an amount of said-water-soluble surfactant is 1 .0 g to 10 g per liter of the color 
developing solution. 

6. The method of Claim 4 or 5, wherein a replenishing amount of said color developing solution is 120 ml or less per 
1 m 2 of the light-sensitive silver halide color photographic material. 

7. The method of Claim 4, 5 or 6, wherein said color developing solution further contains a triazinylstylbene type 
optical brightening agent as defined in claim 3. 

8. Solution of claim 1 , wherein Ag represents an alkyl group having 6 to 35 carbon atoms. 



Patentanspruche 

1. Farbentwicklerlosung fur ein lichtempfindliches photographisches Silberhalogenid-Farbmaterial, die eine Sulfit- 
Konzentration von 1,0x1 0" 3 mol oder niedriger pro Liter der Farbentwicklerlosung aufweist, und die 0,5 bis 20 g/ 
I eines wasserlos lichen oberflachenaktiven Stoffes enthalt, wobei der genannte wasserlosliche oberflachenaktive 
Stoff aus der Gruppe ausgewahlt wird, die besteht aus 



C 12 H 25 COO{C 2 H 4 O> 10 -H 



I-2 



C 9 H 19 C0O{C 2 H 4 O> 4 -H 



I-3 



C l2 H 25 NH{C 2 H 4 O> 10 -H 



I -4 



C 12 H 25 NH{C 2 H 4 0} 15 -H 



HO-TC 2 H 4 O^20-fCKCK 2 CH-5— fC 2 H 4 Of20-H 
CH 3 



I-6 



C 12 H 25 NHCH 2 CH 2 OH 



I - 



7 



C12H25-N 
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yCH 2 CH 2 0f3-H 

C 12 H 2 5-N 

NcH2CH 2 0h5-K 



-;cHc:-: 2 c-7-i6.<-cCK 2 cH 2 Of 2 i. 
c:-: 3 



■i chc:-: 2 o~l £ . <-f c:-: 2 c:-: 2 0f 1 4 . <- 

' — j 



:>-rCHCH 2 0) 20 . 7-(CK 2 CH 2 0i-i8 . 2 -l- 
CH 3 



•C— eCHCH 2 0) 30 . 2-KH 2 CH 2 0r26 . 5~: 



:0-(C:-:CH 2 0) 30 . 2-f CH 2 CH 2 Or39 . g-H 

c:-: 3 



HO-{CHCH 2 C»-30 . 2-f CH 2 CH 2 OHS9 . 1-: 
CH 3 



HO-f CHCH 2 0:-35 . 3-fCH 2 CH 2 On 8 . 6-H 
CH 3 



HO-iCHCK 2 Oh 3S . 3-fCH 2 CH 2 O^-i08 . 7-3 
CH 3 
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HO-(CHCH20r3B. 8-fCH 2 CH 2 CH-34 . r 
CH 3 



HO-(CHCE20r38 . B~i CH 2 CH 2 0t sl . 1 - 

c:-: 3 



HO-rCHCH 2 0}- 38 . S~i CH 2 CH 2 0* il9 . 3" 
CH 3 



C-fCHCH 2 0r38 . 8-fCH 2 CH 2 O^-204 . 5~ 

c:-: 3 



rCHc:-: 2 0r<7 . <-tC.-: 2 c:-: 2 o) <i . 7- 

1_. -.T 



HC ~" ^CHCH 2 C-r56 . 0-f CH 2 CH 2 0}- 3 1 . 7~H 
CH 3 



HO- f CHCK 2 0h S6 . 0-f CH 2 CH 2 0t-49 . 2-H 
CH 3 



HC~tCHCH 2 Of 56 . 0-eCH 2 CH 2 O)-7 3 . 9"H 
^"3 



io-fCHCK20i-56.o-tcK2CH2O7-295.s-H 

CH 3 
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A 2 -0-(Bhn— eCHr-Xi (II) 

worin A 2 eine monovalente organische Gruppe darstellt, ausgewahlt aus einer Alkylgruppe mit 6 bis 50 Kohlen- 
stoffatomen und einer Arylgruppe, die durch eine Alkylgruppe mit 3 bis 35 Kohlenstoffatomen Oder durch eine 
Alkenylgruppe mit 2 bis 35 Kohlenstoffatomen substituiert ist; B Oder C Ethylenoxid oder Propylenoxid Oder 



10 I 

OH 



darstellt, worin n 1( m A und € 1 jeweils 0, 1, 2 oder 3 darstellen; m und n jeweils eine ganze Zahl von 0 bis 100 
darstellen; ein Wasserstoffatom, eine Alkylgruppe, eine Aralkylgruppe oder eine Arylgruppe darstellen. 

2. Losung nach Anspruch 1 , worin die Menge des genannten wasserloslichen oberflachenaktiven Stoffes 1 ,0 bis 10 
g pro Liter der Farbentwicklerlosung betragt. 

3. Losung nach Anspruch 1 oder 2, worin die genannte Losung weiter ein optisches Aufhellungsmittel vom Triazinyl- 
stilben-Typ enthalt, das durch die folgende Formel dargestellt wird: 



25 




worin X 3 , Y 1 und Y 2 jeweils eine Hydroxylgruppe, ein Halogenatom wie Chlor und Brom, eine Alkylgruppe, 
eine Arylgruppe, 



A ■ '\ / 

R 2 2 *24 

40 oder -OR 25 darstellen, worin R 21 und R 22 jeweils ein Wasserstoffatom, eine Alkylgruppe, die Substituent(en) auf- 

weisen kann, oder eine substituierte oder unsubstituierte Arylgruppe darstellen, und R 24 jeweils eine substi- 
tuierte oder unsubstituierte Alkylengruppe darstellen, ^ ein Wasserstoffatom, eine substituierte oder unsubsti- 
tuierte Alkylgruppe oder eine substituierte oder unsubstituierte Arylgruppe darstellt und M ein Kation darstellt. 

Verarbeitungsverfahren fur ein lichtempfindliches photographisches Silberhalogenid-Farbmaterial, das umfaBt: 
Verarbeitung eines lichtempfindlichen photographischen Silberhalogenid-Farbmaterials mit einer Entwicklerlosung 
nach bildweiser Belichtung, dadurch gekennzeichnet, daft die Farbentwicklerlosung nach Anspruch 1 verwendet 
wird. 



45 



50 



55 



5. Verfahren nach Anspruch 4, worin die Menge des genannten wasserloslichen oberflachenaktiven Stoffes 1 ,0 g 
bis 1 0 g pro Liter der Farbentwicklerlosung betragt. 

6. Verfahren nach Anspruch 4 oder 5, worin die Nachfullmenge der genannten Farbentwicklerlosung 120 ml oder 
weniger pro 1 m des lichtempfindlichen photographischen Silberhalogenid-Farbmaterials betragt. 

7. Verfahren nach Anspruch 4, 5 oder 6, worin die genannte Farbentwicklerlosung weiter ein optisches Aufhellungs- 
mittel vom Triazinylstilben-Typ enthalt, wie in Anspruch 3 definiert. 
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8. Losung nach Anspruch 1 , worin e ' ne Alkylgruppe mit 6 bis 35 Kohlenstoffatomen darstellt. 
Revendlcatlon 

5 

1. Solution de d§veloppement chromogene pour un materiau photograph ique en couleur a base d'halogeYiure d'ar- 
gent sensible a la lumiere qui comprend une concentration en sulfite de 1 ,0 x Ifr 3 mole ou moins par litre de la 
solution de developpement chromogene et contenant 0,5 a 20 g/l d'un de>iv6 tensio-actif soluble dans Teau, dans 
laquelle ledit d6riv6 tensio-actif soluble dans I'eau est choisi dans le groupe comprenant 

10 

1-1 C 12 H 25 COO{C 2 H 4 0> 10 -H 
I - 2 C 9 H 19 COO<C 2 H 4 0} 4 -H 
I -3 C^H^NH^Hp^-H 
I -4 C 12 H 26 NH{C 2 H 4 0^ 15 -H 



15 



20 



25 > :c ^C 2 H4Cf 2 0^CHCH 2 C>r5^C2H4Oh20- 

c:-: 3 



$0 I ■ 6 C^HggNHCHgCHgOH 



35 



40 



50 



55 



^CH 2 CK 2 OflO 

C- 2H25-N 

NcH 2 CH 2 OH 



0--- 



iCH 2 C>: 2 Oro-:- 

45 \ 

lCH 2 CH 2 0r5-r 
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-:-: 3 



10 

tCHCH 2 0) 20 ,7-fC:-: 2 CH20ri3 ,2-3 

75 : - :2 

:-:C~CHCH 2 0) CH 2 CH 2 0r26 , 5-k 



- 3 ~~ sC"C:-: 2 0) 3 0 , 2 — r c .-: 2 c :-: 2 c r 3 9 ( £ - :-: 
0:3 



HO-i CHCH20J-3 0 , 2 -f CH 2 CH 2 0hi 59,1-3 



>:c~tCHc:-: 2 Ct- 25 , 3-tc:-: 2 ck 2 0;-4 e . s-s 

Ci: 3 



40 



45 1-17 



SO 

1-13 



55 



HO-fCHCH 2 Or35, 3-fC:-: 2 CH 2 Or 10 6 , 7"H 
CH3 



KO-(CHCB2Dr3a, 8-7CK2CH2O7-34 , 1 -H 
CS 3 



HO-{ CHCH 2 0r38 , S-f CH 2 CH 2 0^ 5 i , 2 -A 
CH3 
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I - 13 



CK 3 



HC~CHC:-:23r3S,S— rCH2CH 2 Or20< , 5" 



CH 3 



fCHc:-: 2 :r55 , o-fCH 2 CH 2 oi-3i 1 7 -h 

CH 3 



Hc~f cac:-: 2 0r 5 s . c-tCH 2 CH 2 c^ 4 9 ; 2 -h 

Cfi 3 



HC~CHCH 2 Of55 r 0-fCH 2 CH 2 OH 3 , S~H 

c:-: 3 

I - 2: 

:-:O^CHC:-:20r5 5) o-tCH 2 CH 2 0^ 2 o S) 5-H 
CH 3 

et 



A 2 -o-^3hr-fChr-Xi (ii) 

dans laquelle A2 represents un groups organique monovalent choisi parmi un groups alkyle ayant 6 k 50 atomes 
de carbons et un groups aryle substitue par un groupe alkyle ayant 3 k 35 atomes de carbons ou par un groups 
alcSnyle ayant 2 k 35 atomes de carbone; B ou C represents I'oxyde d'6thylfene ou I'oxyde de propylene ou 
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OH 

5 

ou n 1 , et ^ representent chacun 0, 1 , 2 ou 3; m et n reprgsentent chacun un nombre entier valant de 0 a 100; 
X 1 represente un atome d'hydrogene, un groups alkyle, un groups aralkyle ou un groupe aryle. 

2. Solution selon la revendication 1, dans laquelle la quantity dudit derive* tensio-actif soluble dans I'eau est de 1,0 
10 & 10 g par litre de la solution de developpement chromogene. 

3. Solution selon la revendication 1 ou 2, dans laquelle ladite solution contient en outre un agent d'azurage optique 
de type triazinylstilberie represents par la formule suivante: 

15 

X r-f^C - CH = CB-/"\- NH - f\ - X , 

so J S0,M S0 3 il V 

Y. Y : 

dans laquelle X 2i X 3 , Y 1 et Y 2 represented chacun un groupe hydroxyle, un atome d'halogene tel qu'un atome de 
25 chlore et de brome, un groupe alkyle, un groupe aryle, 



30 



50 



55 



R2X 

R22 R 24 



ou -OR 25 , ou R 21 et R 22 representent chacun un atome d'hydrogene, un groupe alkyle qui peut avoir un ou des 
35 substituants, ou un groupe aryle substitue ou non substitue, R23 et R 24 representent chacun un groupe alkylene 

substitue ou non substitue, R 25 represents un atome d'hydrogene, un groupe alkyle substitue ou non substitue* ou 
un groupe aryle substitue ou non substitue, et M represente un cation. 

4. Procede de traitement d'un materiau photographique en couleur a base d'halogenure d'argent sensible a la lumiere 
40 qui comprend le traitement du materiau photographique en couleur a base d'halogenure d'argent sensible a la 

lumiere avec une solution de developpement chromogene apres I'exposition selon I'image, caracterise en ce qu'on 
utilise une solution de developpement chromogene selon la revendication 1. 

5. Precede selon la revendication 4, dans lequel la quant it6 dudit derive tensio-actif soluble dans I'eau est de 1 ,0 g 
45 & 10 g par litre de la solution de developpement chromogene. 

6. Precede selon la revendication 4 ou 5, dans lequel la quantite d'al "mentation de ladite solution de developpement 
chromogene est de 120 ml ou moins pour 1 m 2 de materiau photographique en couleur a base d'halogenure 
d'argent sensible a la lumiere. 



7. Procede selon Tune quelconque des revendications 4, 5 ou 6, dans lequel ladite solution de developpement chro- 
mogene contient en outre un agent d'azurage optique de type triazinylstilbene tel que defini dans la revendication 3. 

8. Solution selon ia revendication 1 , dans laquelle represente un groupe alkyle ayant 6 a 35 atomes de carbone. 
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